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advancing tropical cyclones, in which the precipitation is
nearly all confined to the forward half.

The foregoing description of conditions is not offered
as an adequate explanation of the excessive rainfall. In
this, as in many other instances of unusual rainfall, data
are insufficient for a satisfactory basis of explanation.
From what is known of the precipitation usually attending
slight disturbances, the effects seem out of proportion to
the apparent preliminary conditions. We may suggest
that the angle of inclination of the ascending air in the
present instance probably was relatively steep and that
condensation aided in intensifying and prolonging the
ascent, of air, while the continued presence of the disturb-
ance, with its wind cireulation, provided the means by
which the warm, moist Gulf air was fed into the precipi-
tation machine,

Losses of cotton and other crops in overflowed fields
in northern Louisiana, attending and following the heavy
rains, amounted to at least a few million dollars. The
Red River, which was low when the rain began, had
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ample channel to pass the runoff, at the rate at which it
was received, without reaching bankful stage; but a
number of smaller, ungaged streams overflowed.

The following is quoted from a report by Mr. J. W.
Cronk, in charge og the Shreveport, La., office of the
Weather Bureau:

““The drainage system in this section was so ineffectual
that many thousands of acres of land were deeply covered
with water for many days, with still a thousand acres or
more not free from this water in lower Bossier Parish at the
time of making this report, August 10. In Caddo Parish,
on the right bank of Red River, where the drainage was
inadequate, there were from 10 to 20 thousand acres of
farm land more or less badly flooded, and in Bossier Par-
ish, on the left bank of Red River, there were from 50 to
75 thousand acres or more also badly flooded, with some
parts of the paved highways covered by water for 2 weeks.
Resulting losses In this section, mainly to the nearly
matured cotton crop, are estimated as being between one
and two million dollars, at a low valuation.”
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RECENT ADDITIONS

The following have been selected from among the titles
of books recently received as representing those most
likely to be useful to Weather Bureau officials in their
meteorological work and studies:

International commission for the exploration of the upper
air.

Procés-verbaux des séances de la réunion de la Commission

internationale pour V'exploration de la haute atmosphére,

tenue 4 Madrid mars 1931. 158 p. figs. plates (part
fold.) 24%%em. (Sec. de’Organ. mét. intern. No. 8.)

International geodetic and geophysical union. Section of

meteorology.
Quatridme assemblée générale. Stockholm—aot 1930.

Procés-verbaux des séances . .. 2. Annexes. Paris.
1933. 170 p. 24% cm.
International meteorological organization.
IIe rapport de la Commission internationale de Tannée

polaire 1932-33. Compte-rendu des travaux de la com-
mission pendant sa deuxidme année de travail. Procés-
verbaux des séances de la réunion A Innsbruck septembre
1931. Leyde. 1932. 188 p. figs. plates (some fold.)
243 em. (Sec. de I’Organ. mét. internat. No. 12.)

International meteorological organization.

Les messages symoptiques du temps. Les messages pour
I'aéronautique. Leyde. 1933. 163 p. suppl. 60 p. 24}
cm. Fasc. 4. Edition 1933. (No. 9.)

Laurens, Henry. The physiological effects of radiant energy.
New York. 1933. 610 p. illus., diagrs. 23% cm.
(American chemical society. Monograph series. [no. 62.])
Bibliography: p. 577-593.

Lwéw. Université. Institute de géophysique et de météo-

rologie.
Communications. v. 5. Nos. 57 4 66 des résultats des
recherches de Henryk Arctowski et de ses collaborateurs
. . . faites & 1a Société des naturalistes polonais et publiées dans
Ia revue ‘‘Kosmos.” 1930. p. 395-605. figs. plates.
23 em. [Polish text: French ahstract.]
U.8. Agriculture dept. Forest service.
List of references concerning lightning.
General petroleum corp . . . Missoula.
27 em. [Typewritten.]

U.8. Weather bureau.

Instructionsfor makingfour-hourly reports. Washington. 1933.
19 p. 27 em. (Circular, July 15, 1933.) [Manifolded.]

U.8. Weather bureau.

Instructions for reporting pilot balloon observations. Wash-
ington. 1933. 19 p. 27 em. (Circular, July 1, 1933.)
[Manifolded.}

List compiled by the
[1933.] 134 p.

SOLAR OBSERVATIONS

SOLAR RADIATION MEASUREMENTS DURING JULY 1933
By Irving F. Hanp, Assistant in Solar Radiation Investigaticns

For a description of instruments employed and their
exposures, the reader is referred to the January 1932,
REeviEW, page 26.

Table 1 shows that solar radiation intensities averaged
above normal at all weather bureau stations at which
normal incidence measurements are made.

Table 2 shows a deficiency in the total solar radiation
received on a horizontal surface at Madison, Pittsburgh,
La Jolla, Gainesville, and Miami, and an excess at all
other stations.

Turbidity measurements made on the 6th show that
this was an exceptionally clear day for July. Readings
obtained on the following day indicate greatly increased
turbidity which was the forerunner of a cloudy period
that persisted until the 18th.

Polarization measurements obtained at Washington on
4 days give a mean of 57 percent with a maximum of
59 percent on the 19th. At Madison, observations ob-
tained on 8 days give a mean of 64 percent. with a maxi-
mum of 72 percent on the 24th, The Washington values
are close to the July normals, but the Madison values
were slightly above normal.
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TasLE 1.—Solar radiation intensities during July 1933

[Gram-calories per minute per square centimeter of normal surface}

Washington, D.C.
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TaBLE 1.—Solar radiation intensities during July 1933—Continued
Lincoln, Nebr.

Sun’s zenith distance
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TABLE 2.— Average daily totals of solar radiation (direct--diffuse) received on a horizontal surface

Gram calories per square centimeter
Week beginning— Washi N Pitt F T el N R
Vashing- : : : ew itts- air- win aines- o ow iver-
ton Madison | Lincoln | Chicago York Fresno burgh panks Falls La Jolla ville Miami Orleans dale
! X
cal cal. cal cal. cal. cal. cal. cal. cal. cal. cal. cal. cal. cal.
624 513 608 514 452 711 , 486 396 4904 341 414 479 334 663
439 505 556 570 524 722 | 505 470 646 353 257 491 360 640
553 501 602 556 440 726 500 281 670 203 331 474 336 642
452 570 629 584 434 604 340 523 610 (O] 537 549 337 550
Departures from weekly normals
+116 —-17 429 +63 +19 +22 2 —124 =71 —78
—50 —29 —20 +120 495 4-40 +10 —52 —45 —202
+76 —17 430 4108 420 +62 +-15 +-82 —134 —-133
—36 +64 +80 +156 +20 426 —141 F34 |caaea - +-69
Accumulated departures on July 29
--6825 -+3976 +2513 +9450 +7618 45481 +336 .. +280 —8038 | —12124 —3260 | o).

1 Pyrheliometer undergoing repair.
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TasLe 3.—Solar radiation measurements, and delerminations of Positions and areas of sun spois—Continued
atmospheric turbidity factor, B, Washington, D.C., July 1933
[Values in italics have been interpolated] Heliographic Area Total
Eastern area
Date stal}(éard pift. | L for
Atmos- civil time iff. | Longi-| Lati- each
pheric iong, | tude | tude | SPOt|Group Gac
Solar | 40 Blue-| dust |Notes: (sky-
Date and solar | alti- mass| I 1 I B ness parti- |light polari-
hour angle tude, | = - v v of sky cles per | zation, P.) 1933
h. . cubic | clouds, etc. h. m. o ° °
centi- July 9 (Mount Wilson)...________ 8 30 |—51.0| 425|470
meter —29.0 | 645 | +7.0
July 10 (Mount Wilson)..__..____ 8 40 [—15.0 | 65.2 | +7.0
July 11 (Perkins Observatory).._.| 13 30 No spots
July 12 (Naval Observatory)...._ 13 46 |—65.0 I 345.9 l —4.0
gr.cal. |gr. cal.|gr. cal. +14.0| 649 | +7.5
5:55 3.84 | 0.881 | 0.652 | 0.504 | 0.035 |- July 13 (Naval Observatory) - ... 10 29 No spots
5:51 3.65 | .899 . 655 LB07 | 040 |aoaes July 14 (Mount Wilson) ..___._.__ 8 35 |—42.0 | 345.2 | —5.0
5:40 3.26 .985 700 | .664 042 .- . +3%.0 | 65.2 | +5.0
5:36 3.13 [ 1.008 | .704 ! .568 | .040 |- July 15 (Mount Wilson)._.__._.... § 25 (4-52.01 €601 4+7.0
5:06 2,44 | 1071 | 772 .596 | .055 |----- July 16 (Naval Observatory) 12 56 No spots
5:01 2,35 1108 | .775| .698 | .045 July 17 (Naval Observatory) 14 48 No spots
0:38 1.05 ] 1.421 | .828 | .650| .038 |----- July 18 (Naval Observatory) . 11 24 No spots
0:33 1.05 | 1.411 880 | .690 | .040 |- July 19 (Naval Observatory) _ 1 3 No spots
3:24 1.44 | 1.302 830 | .640 035 |- July 20 (Naval Observatory} - 13 36 No spots
3:28 1.46 | 1.304 832 | .640 035 1. July 21 (Naval Observatory) 1132 No spots
3:52 1.61 | 1.257 754 | .630 040 |- July 22 (Naval Observatory) 411 35 No spots
3:56 1,63 | 1.226 766 | .628 045 |. July 23 (Naval Observatory) - 12 34 No spots
4:26 1.88 | 1.223 | .S864| .660 | .055 |- July 24 (Naval Observatory} - 10 45 No spots
4:36 1.91 | 1.192 | .865| .668 | .070 |._-..- July 25 (Mount Wilson)_.. - 8§ 38 No spots
July 26 (Mount Wilson)_. - 11 20 No spots
July 27 (Mount Wilson)... - 9 6 No spots
July 28 (Perkins Observatory).... 12 15 No spots
5:56 3.02 485 | .284 290 July 29 (Naval Observatory}._.._ 1 5 No spots
5:52 3.72 512 | . 886 222 July 30 (Naval Observatory).____ 11 10 No spots
5:34 3.08 615 | .848 288 July 31 (Perkins Observatory).... 14 5 No spots
5:284a.__ 2.92 633 | .349 290
4:49 2.17 910 | .550 460 Mean daily area for July. .| - _}.o.._ [ ........................... 5
4:44 2,10 9171 .652 462 H
3:21a._. 1.43 | 1. 147 L7382 608
3:16 a... 1.39 | 1.130 | .734 610
1208 1,09 | 1.232 | .823| .6%0 PROVISIONAL SUN-SPOT RELATIVE NUMBERS FOR
:16 a. 1.09  1.223 | .8% 626 JULY 1933

(Dependent alone on ohservations at Zurich and its station at Arosa)
POSITIONS AND AREAS OF SUN SPOTS
|Observations furnished through the courtesy of Prof. W. Brunner, Eidgen. Stern-

Communicated by Capt. J. F. Hellweg, Superintendent United States Naval Observa- werte, Zurich, Switzerland]

tory. Data furnished by Naval Observatory, in cooperation with Harvard, Perkins,

and Mount Wilson observatories. The differences of longitude are measured from ! . . |l i
central meridian, positive west. The north latitudes are plus. Areas are corrected for July 1933 Relative July 1033 Relative July 1933 Relative
foreshortening and are expressed in millionths of sun’s visible hemisphere. The total numbers numbers | numbers
area, including spots and groups, is given for each day in the last column]j
— D 0 11 8 21 0
Heliographic Area Total o 0 12 7 22 0
Eastern area
Date sf.aﬁd_ard Dift. | Longi| Lati forh Z """"" 8 ii 8 %i 8
civil time| Diff. ngi-| Lati- each  F--------
iong, | tude | tude |SPOt Group| o0 5. 0 15 0 25 0
5
1933 6. ___ Ec7 16 0 26 0
h. m. ° ° ° T 17 17 0 27 0
July 1 (Naval Observatory) 10 40 No spots S ... 17 18 0 28 0
July 2 (Naval Observatory).. 14 8 No spots 9 18 19 0 29 0
July 3 (Mount Wilson) 9 4 No spots 16 """" 14 20 0 30 0
July 4 (Naval Observatory).. 10 21 NOSPOts  [cecocfomococcfoccaan AY=mmm---
July 5 (Naval Observatory).. 11 15 No spots 31 0
July 6 (Naval Observatory)._....] 10 5 |—66.0) 66.3
July 7 (Naval Observatory) 13 24 _;gg ggg Mean: 31 days=2.8.
July 8 (Naval Observatory).....- 10 32 —%:g 40.6 d c:New formation of & very small center of activity; E, on the eastern part of the sun’s
—40, 65.1 isk.

AEROLOGICAL OBSERVATIONS

[Aerological Division, W. R. Gregg, in charge]
By L. T. Samuels

Free-air July temperatures averaged moderately above Resultant free-air wind velocities in the lower levels
normal at the stations listed in table 1, except Norfolk, were generally less than normal with an excess of south-
Pensacola, and San Diego, where negative departures erly components at a number of stations east of the
predominated. Relative humidity departures were small ~Rockies. (Seetable2.) At the higher levels the resultants
to moderate and in most cases of opposite sign to those were mostly close to normal with sone excess of northerly
of the temperature. components at a few of the central stations.



